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[IB*ip ! ] A X#5 - 3 0 n m(OT * $ 

[|B*JP2] SttK*£^7V\«U£S£?iU,A:fit £50 

- a o o 'c* cnros* i, . « «wutr 3 o tmft&ft? & 

m&mZ] Zr/Ti i*)ltt) #0. 3*»<ttf* 

SSflP Lfcffc, 3 0 0 - 1 0 0 0 < Ct 6 ««4?ijMr«lf C t 
*. 

*MV0>9JB • is***. 
[ o o <:- ! J 

[SWPJB^aRSasn F*^> WW <B<* 

ft A*c*li»4c*^ift«m^«»««*^(l¥-» 

arr u s&fcajMaMk*, wHSttv*. 
[ o o 0 2 ] 

[0003] £W*0CG>J:9afBB. Tfc*>fc 

Xttttfffll*. NO, ^<£*5^S^f?G>#*?. MM, 

[0 0 0 4 ] 4£$tt*ftMU*, SBfefc*, tt*«rc*» 

mis * wir o fc ttfiS-c<o«w<z>^J**^ic 
[0005] *<otc#>> ftm&ftmzm?t>*mt*&& 

- 1 0 0 3 7 8*&*RKl*, 
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2 

* 5? ><J> V )[>l£ 7 )l a 7 * > <3r® ft] L, , 6 0 0 ~» 7 
0 0 *C«>*fl»!* * T*> o < »J i ftift £C itC J: 

K< Weft. sS&B#K££CC-x* «U=r*-«:^f *<£(,^ 

[0006] *fc, 5 I 9#fi««C 

I* . ^TH Hi ^ * ^ ^ 7 V «U * 6 oa&AttASBf 

[ o o o 7 ] 

20 r. tail, 46^:o'7cm^*^t^iHhK^cc 

d*tl6W*»» <«^4#. NO, . ML WH^py 

[0008] 

X# 5 - 3 0 n m<DT-t 2 - XSZ»fk * 4? > 6^ 6 
C 6 s^t? * , |3£f fc $ twte -Kit * 5f >^t*effi«3ftsi& 

mo< m±? zct em >tc i/ Uo 
[ o o o 9 ] $ tc % com utmz z>m?E<tjt9£ 

10 0 1 0 ] *mi*Ctl64*pAK8''?* ^^n^4> 
<D'C. •C-0>^^^, TIE < 1 ) OSltEikj^JI^I. < 2 > 
fe^:^ (3 > <0%V>W&7&i< U^mc (4 > oc^c^SI 
mitltnki&&m^& : &&ftmv>$m • 

[ 0 0 1 1 ] < 1 > »^tta^^ X^5 - 3 0 n mfl> 
r *• ^ - xsi^ggf k ^ ^ > M£t^*9 $ 

50 ncc>£C£*1*SS<t^£^$IU 
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[ o o\2) (2) mwc ? * ~T ^tWl/fcH, 

2 5 0 - 8 0 0 *C* tUDtt b , {-OStiT 3 0 # 
[0013] <3>2r/Ti <*^tfc> #0. 3tR?S 

<?x * rn*- # * &. i »Wn $ ft fc * * ^ 7 v «t, & 
mtiicWGutc&. 3 o o - 1 o o o •cr*roais*rta 

[ o o i 5 ] mz<» tw-'mm^-*-! xj iii. g-£<ft 
&;0*. Ctf><&*. X.iftil&H<:j:£T"7-*~-x (d^, > 

m* : &V>t>v>. &&^l*3 0nm&£^*&fc<E^£ 
-7 tc £ 1/ X i> . &&0>%$i£k+V 4 X<DWtSWW> 5-3 

{ 0 0 ! 6 J 

[ 0 0 1 7 3 ±12 < 1 ) <C'?ZWU. 9 jriT^til* 

&ft*t>G>t\ -e^^p-tMx 

rt^pfcrc 5 - 3 0 n mOSBrt c i *r*?® £lT £ 

[ o oi8] *^<^a*fk*«fe«Kici^trti. sir, 
JHftffc* * >ottMft&# 7 * ? - x BTftf»hfiW h 

^n«*«ifstt«>*i >«NM*sjt* ft* t c*> 

[0 0 1 9] 2 6tc, {-©^^t^x <yr, m 

«c TfifcW-f Xj iC^> as 5 -3 Onuitf>S5KJ*9tc 

& <u >^ c <t . *'>~7 voncs* n&^&< b * £ > 

x$>*>o -is. tUfr* 4 Xtfi3Q\\ it 
[0020] -mt+'fl'Zmm? ZWRtOXIA* X 



(3) «KW 10-180118 

A 

f4. ^^>^ii-e©*(02«U±A>6^ *tt£t*M&£\ 

[0 02 1 3 -Bflk?-^>©lWccoi»t:«tcWlEi*<f 

[0022] cc2iiliEtk:fcf&<§ii\ ^Fi*^**?, y 

-c. ife^f^^^o. ma, P,^. iftre, a^o'tc 
7^:Sv^* ^ c *v*«f,ic <r i 3 n i ^ 

m%<t^tti,x®ntc&m&™?, s^, ccoenefk 
•cdt Kcmrc * , ^-r 4 tcust i/fif^x 4 ^ * - 
[ 0 0 2 3 ] iftie < 2 > cD£W*±ia < 1 > <om^\tit 

2 5 0-80 0*C (^.^r«> STT'ifl&U *<D&&V 

[0 02 4 3 ^ ^^T V^©W»i. 42f»fi<D-B**fk* 
30 4?> <5 - 1 0 am) &4c<cS»StT/cO, 

[ 0 0 2 5 3 C <Tj J: ^ 'Cff ^>n/c ?$~T 
40 ^n^H^fk^ 3?><D¥^Si^SU5 - 1 0 n mfi/re 

[0 02 6] IM^0>*^iT v r ^©*TPJi, ^f>2 

[ 0 0 2 7]^ jr^-T !/**«tt«CMl/&». 

<ttc J: ^ CS^fk^iS^^n^, SH^®tc 

50 t*S*>ri$^^«SC0. S$a^^^< U&tcft* 5S 
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[ o o 2 8 ] -e c r, ^B£^|ijaa<D^c^^ctfOp 
s*fT-?rt>j:i>u *>*u*srJtite i occnttrtt 

[ 0 0 2 9] fcefc&fcl* 2 5 0 - 8 0 0 WW**#<t * 

c o o 3 o ] tt«siaft*-c«>ft!JiWisaic?f <t*w 
tt*<tt*ffc'r w*i/i»i««WMt«. 3 0 

K&&L,rcm£*z&ffflm : k&< u aat><*>w*KS« 

& 4 o 0 - 7 0 0 W*Sffl £ b , Ks£Mn« 1 0 »«Kfl 

I o 032] ttfiSftftMHr**. ?&»t>«*KtT ^ c 
wr * r s - xm<oz.mt * '> h n i>m& < titts 

[ o 0 3 3] g^a<o ( 3 > <o$tmt. ( 2 > oswim 

IV < ±12 { I > oc-a*ffc>ttt^lSS*ft'C, Z r/T 

mnazntc * z~7>/)izmtttc.mfii,rcfk* 3 o o - 

i o o o , crtei«^«i*fer*ftr'*-6. 

[0034 ] '/*kmjo $ nytrjKf tt>* ? - 



(4) ftfcW 1 o — ! 8 o I 1 8 
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[0 03 5] btcfi^r. ctih—mti>>\<?^?^i6 
X If tc \tV* a ^ -5 * C i CC J: r , 

B9B <2> ^WC«*T6flW»«. 

om&it&m *-a«ii«:t»af ^> c ± ^r-* ^ 0 

[0 03 6] Z»ft2>A3i^AW. ^ift^O-|iffci> 
^ - i -^Dtf+W, t>^=?^0A^h ^ - a - ^ h 

[ 0 03 7 3 *«cc«i^zKffc^n^-5 JLta&V/ 
[0038] * v^^^ttrr* -^ib^n^ o 

30 .M<JchO'/5^^2i^^Si*2 r/T i 
Mb) "CO. 3*j£ (A:/<IU, 0t«a««rlO itio 
Zr/Ti (*Mh>^0. 3 (f^t^fe, TiW 

<l£Tf^ K*l/<ttl-l8mol^ S6«tf* 
1/<**1 2--1 8mo IH'C**. 
[ 0 0 3 9] fcfifc@&t;J:3 0 0 - 1 0 0 0 'CtTho $1 

I o o 4 o ] «fi3E3a**-cooay»«. ~Kit^r3^^ 
Aiy.-K(b * * fe w i> 7 + ^ -Aicc^ 

tt%mmKvmux\,*zt<#>. m& <2> osks-** 

[o 041] mtm&icmoMiiwmmm m^m 

50 ^^^cii^^^iaTU, 2Ah7;7"^0i^ 
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h<ox\ zm&VLfttrzvim&^o 

co 04 2] tei&ckvMtNc^'Xh. nmt&te* 

[ 0 0 4 3 ] ±12 < 2 > 4a^:J>' ( 3 > <Ol3&lC£t%W, 

[ o 044] me < 4 ) «>%w*. ( i > <7>§m<omm 

«rW(W**tt*C*&. W*tt»WfiW<b#I* 
&ttSrt cw&iMJ *c * £ i@^&<D*rf d«jh# £ r 

[004 5] CCT'tO r«M«j £1*, Af*fcjjRii 
:M<*»fiKl*, NO. . SO. . 7D>, 7>* 

-*SL BTX <^>tf>. MUx>. *i'U>>* 7 

#J. fgfiffo. fiAMWHi^cE>WR. ^Bl^rs/i 

«:t*t;«)«i©4ffc1WBf*R3fefi (BOD) 

[ o o 4 6 ] 5 *>k % jiia rw*HR j w*. 
rrtMMtj *a-*n&. mit 

[ o o 4 7 ] *fc, Place- ra^ffcieiiftaiw*iwi 

j^»«fcl/A:&f*Tj tit. S*it^#K±S2«>»*4» 

[ 0 0 4 8] COC-J: ^WMTFt? ( 1 > 0>&m<C'&E\t 
[ 0 0 4 9] v ^tLh^x.toHf-CO*^ O 

#tc % tl^3 0 0 - 4 0 0 n m^?^^^tf 



(5) 10-180118 

[ 0 0 5 0 ] *©jBWa^SS«*BwHa £1*, • tt* 

[ 0 0 5 1] 
[«HM] 

(0. l2ino 1) «rMi^/^75ml < 5 »J U 
( 7 5 m I > , * < 2 . 6ml). UK < 2 m I > 

^*>Bi*?tBt/-c*ja*rRU, i 2 MiHtt«m tra 

[0052] *6fC. C<£v^USft&*fc> = 
I*. 0S&3 0 0 r p m. fSf*B*HS1 1 OX. &®$F 
JSOfcA-T" > U Mfm&tt (SUS304 : 4 c m x 4 

."a3*fca*«b*iw*ff«i/fc, 
[ 0 0 5 3 ] c«wfeiwta>^»ib*- * >i*. x* 

HCC'/^-xc-^SS^tlACo *fc. Sctierre 
rO^^^^tHrAT-tf'/X (diet >ii!&. 5n 

[ 0 0 5 4 ] C <D~m\l? Z >B*fbftftc«*KM t o 

[ 0 0 5 5]* r\ eswsrs-b JU < nss ! 0 0 c 

%L7 On ! WtfSmft4 6 2 « mo 1 > 4 An. 
*2 0fWBjS5l/fc. >XC^C\ 2 5*C*C®SjKf*t<f^ 
j=>. 2 5 0W©«S*EE*SBff^^, U v /-7y^^-(SL 
S^UV-3 1 ) «raO'C4BM]*S««T-?fc. 

On mo ! r^^fc (BiatKf&Ti*) . 
[0 056 3 (»2)f^>rh7-!-^a^ 
tr«5 0m ! O-C V7 D mV -iHC*D*^c«-& 
^^fao<m^bfl^iK^ic5 0 0m I td^TU. <- 
Of*. SS^ (6 0%, OT. WA«60«W^ 
^ > 5 tf« tCo XI *'C . 8 0 *C C 2 4 B^felllt » 1/ , 
*ftTrittlo. -Kffc^^>4 ! 
rv r ^**fl. $*5>tC2fSSQx^y-»l,-&j!jQiL*C4 

50 [ 0 0 5 7 1 C0'/JWK£ffiM ! (C'tBiStmZlCA? 
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>uxlBBSH (SUS304 : 4cm*4 cm*M$ 

2 5 o •cwuww: *n , 3 o ^rasfea o 
rc* 4 b» o « * c <t «c * -> r , z. »f(k * * >B*f k* 

[0058] C ^>i&M»S«>— Klk 5? >i* . X« 
{ 0 0 5 9 ] C <DZM\t? * >Mik«flM4rKH^ l< 

r . i *c *>w & i |sitt<D**cii»o^pi?*ia«: 

fit*S4. 5»i(MO ir^ofeo 
[ 0 0 6 0 ] <f*if£0«3 -10) &s&&# {ftsft&ttfc 

ten i tm&ottvrMit* * >mmtitimz&* 
mv< i tc a w * l wm<K>7Siixmsio>mmm 

[ o 0 6!] < Mm i ) JMPftn* e o ufcteM- 

MttM] tl9tto**c=Kfk^*>B«lk*«SS«ft 
rest u ft:. cnii&tto>—mi**>&* xtggwott 

feftfcfts, Scher re rTO^64tt&MM-?lM 
X (d„, > **3 2. 5am (jgjUttTOftttKJ: 6 
BB-Ctt, 3 3. Gnm>T\ ^Mf'CM^r&OB^ 

[ 0 0 6 2 ] C (D-Bit? >B»bifc*W*KM± 0 

£#^Sv* 0 - 3 ii m o I X\ ±te<»&&Wi 1 ictt 

I 0 0 6 3] < tb&W2 ) iMMft^ 8 5 0 *CL McVX 

COitRi^ii:, X^E^^St, iWft-rtMX 
*»3 5 . 5n mcor * * - xHi 7 0 -8 0 n m<D$km 

[ o 0 6 4] c cc^ffc^ * >mw<ti£i&&*m*t L 
x . i ic mi h t m&<oi3&vmwto>&mtm*: 

t*0 X'*>~?tc. 

[006 5] <**ft«l 1 ) *^>^h^-n-^h* 
l'K4 0. 5g <0- ! 2 mo ! ) if'.'^i^^ h 
^- n-7W <i&£7 0%) T^2--7- 
D/<y-/U««0. 5 6 U { ! . 2xlC'-' mo!) 
«rM*x*,>-*7 5 m 1 KJn*&K&?ft*:a»*C3 0 

xjr^-JMT & m I > . * <2. 6m 
I > . SSK (2 m! > <J!>S&fft*^-?< *Jd*Tl/, i 
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2 ttftMft&tttt -C ^ ^ ^ 7 v r ^ i 2 ~ T v r rt^>» 
^V*fft < Z r /T i = 1 m o ! %) Zmtc. 
[0066] C<EV\»Wft*. *te«lKfc*t& 

£ l3tt«!>##C . X -7 > b XlMggtt ( S U S 3 0 4 : 
4 cm* 4 cmxffs 1mm) ±tcSTHO, tf2RV4>5 5 

&B«fk*«W*fWO/c» 
[ 0 0 6 7 ] @ 2 tc , c cc«g^^®i<: nfcTtaas 

-xa-c^>o/c» — *, ni^ft^^3i^Accs^<isi 

^'^->i»^n^7fc 0 ^/c. Scherre 
^X<d,,, )i*20. 1 nm-C'*>->tc* C<0&£h3-* 

j xkt, m ottflS&tttHQH c fcW8a©tt*wi 1 ^4 

<03£if|^-*M X (32. 5 nm > tfcb^r^M-^/bS 
20 7^>-&. 

[ 0 0 6 8] C<Cfl£ffc*ttfl«#4£l,T\ 1 

[0069] (|^^! 2 > h7- . -^a* 

K8 0 t'^Om I v^a^-z-jUcJUifeB 

^«*siu<ra»i/t:t^^s.ic5 o om i tcaaro, 

fii®l<60^) 5gWA:. iXC*t?. 80'C 
r-2 4H#feic^0. JiaT-cBltu. -©lk^^>*! 

30 +MSfk^ni^A^2. 7 3 tr*^. (Z r/T i = 
3mol%>. +&mbtcfk> $6^2ttfi«35x^^ 

[ 0 0 7 0 3 C©'/^**«fc« ! ©*&4Bia«:Af 
>UXipiS4S« <SUS3 04 : 4 cmX4 cmxJ?<* 
! mm) ±iCSfiJO, ^m*5 0 0*C'C6 0 f>B^O 

(die, > I* l 9. 5 nmX&'itc* 
40 [ 0 0 7 1 ] c<rMi£it1i9&&&imtl<x, l 

l*& l ictt ttoQXibvtc. 
[0 07 2] (^13-17) 
-n -^P#*fKt«« <^7 0%) ^^2 -7'D 
^V-^^CQS* 1 . 69 t', 3. 3 7 cr, 6- 73 
6f. 10. lg. 13. 4 8t^cfcCi £ l3. 48giO 

50 ft?*>) li. XBB«KE>MEft. S2iC^-5-J:^i<:r7" 
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[ 0 0 7 3 J Zt\hV>®fc<tJtfl£1&Zimt b*C . Xfe t 0 ACCtS^iMktt ( 2 r T i O, ^> 
tt*«*&iKfl<T±fc»rc. BWo^Wffli, 'Ate** 

lt»W3 (^BWkV^ai ->^*l5»!t«*r *ftft [ 0 0 7 6] <£tffe# ! 8 > &fiM i 6tTSS3SUA:V% 

«i*^IB*ib76««8) td tt ^Kii-jfe. &<Ti/Zr = !8mol%> **k*, 9 

[007 4] (thl$«3> V)\,*z.*jUTV 00*C k :&«8fl*ra*:3 <mt UtcW%&**<X*itiM I 

P^f>r^ OH) ^^2-7'D;^-Jl 1 6f^1f^iir^^>U^^^^Hi*r4@tl'ft^ 

16. 8 4 tf£t/fc&ft£T^rjmffll 1 io CO»W*ifiK:«.«5nfc*AMIt*, tt 

i PttOtfSre * * > U * I - i>m^i bifca&S H^-* * X 2 5 . 5nm4>r*-*-x A* 6 ft -> <C fe 

*^3^$^*SWt"&=i*1t**^> t*- X^lsfrr^ [0 07 7 3 CGtt£ft«lM*S<M&l/T. 
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[00 6 1 ] *<TM&, @3tC^fJ:^tC, T-tehTH' 
fb HmtitiMCl&L,. 1 2 0<tf&lC\t> tittoft&U 

( 1 0 p pmJ^T> ICV^fo, 
[ 0 0 8 2} ( fcb*2«4 ) 1 ■cfWk/fcSlElt* 

ft©7t h T^fc KO^itlt^3 5 0 0 P Pin 

[ o 0 8 4 ] <lSifee«2 0 ) ISI^ftftllMOtMSM* 
W? > 6fc&. AH® (Escherichiacol 

[ 0 0 8 5 ] Xfflft ! TfEMls A:H«(t*^«l«:ta»4i 
L/ % C.W^ •e4>AiB**6a»Ul&7 094X* ✓ 
iUc'fi *38iS*:2- 5x10' |H/m ! 
»*0. 2inl <*SM&: 5X10* <@) 0. 0 

•C. f8#fgJ&9 5%C>>&f*TT\ 2 5 0W«B*E*»WT 

<*£«UV-35> fciitr ! 5#f&*^S*2tT-?fc 

(ftttMBUfcl roW/cm' > 0 

[ 0 0 8 6] <eo0f&, tm<o±&m&*£M«&*$ - 

3 5 *Cr- 4 8 mim& iHUAi^a-- «t& 
&ftffi£ (2-^ < >y> LCl'Vl'Stt { S U S 3 0 

4 ) $®K?ST0r ! *>m&tWMi>tchv>t. 

Wc \m U tc men >x . ±32 £ B tStcftlC u tc&m 
& < *n«t-n4 . 8xio> i^n. 7x10' 

[ 0 0 8 7] *BSa*f *C £K J: 

J)S88*(* 1 . 6x10' H£&0 , «nfc*iSttM8» 

[ 0 0 8 8 3 <&MM2 1 ) mit VX&M& < 4 c in 
x4cmx^ lrnrn) tmi'ttlrlft&t^X'&Wi 1 

tit* «/cMft«IMI*fVtti/A:. C ejttti^ttatt 
4. &nmt:'*ofco 

[ 0 0 8 9] C^'UKft^ »Bldl:4siM4:UM^ 1/ 

mt isxwms nx * o . i6t*<d«»otg>--^± o 

[ 0 0 9 0] * T, SXMrafrfe H> ( HSfw i 0 0 c 
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LEGAL STATUS 

[Date of request for examination] 05.07.2000 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than the 
examiners decision of rejection or application 
converted registration] 
[Date of final disposal for application] 

[Patent number] 3567693 

[Date of registration] 25.06.2004 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



http ://www 1 9. ipdl.ncipi.go.jp/PA 1 /result/detail/main/wAAAPWaq6YDA4 1 0 1 80 1 1 8P 1 .htm 7/26/2006 



JP,lO-180118,A [CLAIMS] 



Page 1 of 1 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] The photocatalyst characterized by fixing to a base material front face the anatase titanium 
dioxide whose average microcrystal size is 5-30nm in the shape of a thin film. 

[Claim 2] The manufacture approach of the fixed photocatalyst according to claim 1 characterized by 
performing baking processing which heats to 250-800 degrees C, and is held less than 30 minutes at the 
temperature after applying a titania sol to a base material. 

[Claim 3] The manufacture approach of the fixed photocatalyst according to claim 1 characterized by 
performing baking processing at 300-1000 degrees C after applying to a base material the titania sol by 
which both the zirconium dioxide, and zirconium both [ either or ] were added so that Zr/Ti (mole ratio) 
may become less than 0.3. 

[Claim 4] The decomposition / clearance approach of the harmful matter characterized by irradiating the 
light of the energy more than a band gap at said fixed photocatalyst under the conditions which a fixed 
photocatalyst according to claim 1 and harmful matter contacted. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention has effectiveness in deodorization, antifouling (dirt prevention on the 
front face of a solid-state), sterilization, etc., has the operation which disassembles and removes harmful 
matter, such as an atmospheric pollutant or a pollutant under wastewater, and relates to the fixed 
photocatalyst which can apply photoelectricity chemistry, organic synthesis, etc. further, its manufacture 
approach, and the decomposition / clearance approach of the harmful matter using the photocatalyst. 
[0002] 

[Description of the Prior Art] If light is irradiated at a semi-conductor, the electron which has a reduction 
operation strong against the exposure side, and the electron hole which has the strong oxidation will be 
generated, and the molecule in contact with a semi-conductor will be disassembled by the oxidation 
reduction operation. 

[0003] such an operation of recent years and a semi-conductor, i.e., a photocatalyst operation, — NOx etc. — 
the attempt applied to various environmental clarification techniques, such as disassembly of an atmospheric 
pollutant, deodorization, antifouling, sterilization, and water purification, is performed energetically. 
However, there are very few examples put in practical use by the effectiveness of a photocatalysis being low 
in the actual condition. 

[0004] From the former, a semi-conductor photocatalyst is powdered and has been used in the condition 
made to suspend in a solution, or the condition of having fixed in the shape of a thin film on the base 
material. From a viewpoint of maintaining the activity of a photocatalyst highly, although an activity, in the 
large suspension condition of surface area is desirable, an activity in the condition which handling is easy 
and has broad application from a practical use side of having fixed can say that it is far promising. 
[0005] Therefore, the titanium-dioxide fixed photocatalyst which the various approaches of raising the 
activity of the photocatalyst (this is hereafter called "fixed photocatalyst") which fixed to the base material 
the semi-conductor which has a photocatalyst operation are proposed, for example, becomes JP,7-100378,A 
from the crystal of an anatase is indicated. This photocatalyst adds an alcoholic amine to the sol of the 
titanium dioxide used for spreading of a up to [ a base material ], and is manufactured by carrying out 
heating temperature up slowly to the burning temperature of 600-700 degrees C. However, since 
photocatalyst activity sufficient in this fixed photocatalyst is not acquired and an alcoholic amine cannot 
disperse easily, there is also a problem of requiring a lot of energy at the time of manufacture. 
[0006] Moreover, the manufacture approach of the fixed photocatalyst to which crystal growth of the 
particle of the titanium dioxide contained in it is carried out is indicated by JP,6-293519,A by carrying out 
hydrothermal processing of the titania sol used for spreading beforehand. Although this photocatalyst has 
comparatively high catalytic activity, the titania sol which carried out crystal growth is hard to be applied at 
homogeneity to a base material, and has the problem of being easy to exfoliate after baking. Furthermore, in 
order that solution concentration, temperature, a pressure, etc. may take delicate control to hydrothermal 
processing while it is a reaction under an elevated temperature and high voltage, it is not suitable for the 
mass production of a photocatalyst. 
[0007] 

[Problem(s) to be Solved by the Invention] This invention is under the situation that it mentioned above, and 
its photocatalysis effectiveness is high. Therefore, the harmful matter contained in wastewater among 
deodorization, antifouling, antibacterial, and atmospheric air etc. The effectiveness which was excellent to 
(for example, disassembly of NOx, agricultural chemicals, an organic halogenated compound, etc.), 
defanging, etc. is shown. And it makes offering a suitable fixed photocatalyst and its suitable manufacture 
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approach, and the decomposition / clearance approach of the harmful matter using the photocatalyst also 

from fields, such as profitability, stability, and safety, as a technical problem. 

[0008] 

[Means for Solving the Problem] As a result of repeating examination that this invention person should 
develop the fixed photocatalyst which used the titanium dioxide and in which high reaction effectiveness is 
shown, after applying a titania sol to a base material, by calcinating and carrying out crystal growth It can 
consider as the anatase titanium dioxide whose average microcrystal size is 5-30nm. When the specific 
surface area of the fixed titanium dioxide increased, and labile sites, such as a coordination partial saturation 
point and a lattice defect, increased and the enhancement effect of the oxidation reduction force was also 
further added at the time of a quantum size effect manifestation, it found out that photocatalyst activity 
improved remarkably. 

[0009] Moreover, the fixed photocatalyst which has such a property carried out the knowledge of 
manufacturing still more easily being possible by being able to manufacture by making baking after 
applying a titania sol to a base material front face into a short time, and adding the salt of the zirconium 
dioxide of the specified quantity, or a zirconium to the titania sol used for spreading further. 
[0010] This invention was made based on these knowledge, and the summary is in the fixed photocatalyst of 
following (1), (2), its manufacture approach of (3), and the decomposition / clearance approach of harmful 
matter of using the fixed photocatalyst of (4). 

[001 1] (1) The photocatalyst characterized by fixing to a base material front face the anatase titanium 
dioxide whose average microcrystal size is 5-30nm in the shape of a thin film. 

[0012] (2) The manufacture approach of a fixed photocatalyst given in the above (1) characterized by 
performing baking processing which heats to 250-800 degrees C, and is held less than 30 minutes at the 
temperature after applying a titania sol to a base material. 

[0013] (3) The manufacture approach of a fixed photocatalyst given in the above (1) characterized by 
performing baking processing at 300-1000 degrees C after applying to a base material the titania sol by 
which both the zirconium dioxide, and zirconium both [ either or ] were added so that Zr/Ti (mole ratio) 
may become less than 0.3. 

[0014] (4) The decomposition / clearance approach of the harmful matter characterized by irradiating the 
light of the energy more than a band gap at said fixed photocatalyst under the conditions to which the fixed 
photocatalyst and harmful matter of a publication contacted the above (1). 

[0015] Although the aforementioned "average microcrystal size" means the diameter of crystal grain which 
carried out direct observation with the transmission electron microscope fundamentally, since this value is 
well in agreement with the microcrystal size computed using the formula of Scherrer from the peak of 
ANATASU (dl 01) by the X diffraction, by this invention, which these values may be used for it as average 
microcrystal size. In addition, there is no semantics (definition) special to "an average", and even if there is a 
less than 5nm thing or a thing exceeding 30nm a little, the arithmetic mean of two or more microcrystal 
sizes should just be in within the limits which is 5-30nm. 
[0016] 

[Embodiment of the Invention] Hereafter, this invention (above (1) invention of - (4)) is explained to a 
detail. 

[0017] Invention of the above (1) is a fixed photocatalyst (this is called "fixed photocatalyst of this 
invention") characterized by being obtained as a result of carrying out crystal growth of the thin film-like 
titanium dioxide by baking, and the microcrystal size being within the limits of 5-30nm on an average, after 
applying a titania sol to a base material front face. 

[0018] In the fixed photocatalyst of this invention, the crystal structure of a titanium dioxide must be an 
anatase first. It is because a photocatalyst with high photocatalyst activity will not be obtained if it is not an 
anatase as the example mentioned later shows. 

[0019] Furthermore, it is required to be in within the limits the average microcrystal size (only henceforth 
"microcrystal size") of whose is 5-30nm. Microcrystal size's being less than 5nm is that the mean particle 
diameter of the titanium dioxide contained in a titania sol is about 5nm, and it is substantially difficult to 
manufacture the titanium dioxide of such a particle. On the other hand, if microcrystal size exceeds 30nm, 
photocatalyst activity will fall remarkably. 

[0020] Far-reaching ingredients, such as an ingredient of the arbitration chosen from organic materials, such 
as inorganic materials, such as various kinds of metallic materials, such as a steel plate which galvanized 
stainless steel, carbon steel, zinc, etc. or an aluminum plate, and a titanium plate, and ceramics, pottery, 
glass, resin, timber, and activated carbon, as a base material which fixes a titanium dioxide, or composite 
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material which consists of two or more sorts of them, can be used. The member to which paint has already 
been performed can also be used. Moreover, there may be no definition in any way also about the 
configuration of a base material, and you may be tabular [ of a thick plate, sheet metal, etc. ], a globular 
shape like a bead, or the complicated configuration offered as a product as it is. Moreover, porosity or the 
substantia compacta is sufficient as a front face. 

[0021] There is especially no definition about the thickness of a titanium dioxide. There is an inclination 
which shows such high photocatalyst activity that it generally becomes thick. However, since the 
improvement effectiveness of photocatalyst activity will not be accepted but exfoliation of the film etc. will 
become easy to take place if thickness exceeds 2 micrometers, it is desirable that it is 2 micrometers or less. 
[0022] By the light from sunlight, a fluorescent lamp, the black light, a mercury-vapor lamp, a xenon LGT, 
etc., this fixed photocatalyst discovers a photocatalyst operation and shows the effectiveness which was 
excellent to disassembly of the harmful matter contained in wastewater among antibacterial, deodorization, 
anti fouling, and atmospheric air etc., defanging, etc. Moreover, this fixed photocatalyst is excellent in 
stability, safety (there is no toxicity), etc., can be suitably used as inner package material, building materials, 
glass, a panel, a tile, etc., is faced using it, and does not need energy at all (energy saving), but it also has the 
advantage of being maintenance free. 

[0023] Invention of the above (2) is the manufacture approach of the fixed photocatalyst the above (1), and 
after it applies a titania sol to a base material, it is the approach of performing baking processing which heats 
to 250-800 degrees C (burning temperature), and carries out short-time (less than 30 minutes) maintenance 
at the temperature. 

[0024] Preparation of a titania sol can be performed by making water suspend the titanium dioxide (5-10nm) 
of a super-particle, or hydrolyzing titanium tetra-alkoxides, such as a titanium tetra-methoxide, titanium 
tetra-ethoxide, titanium tetra— n-propoxide, titanium tetra— i-propoxide, and titanium tetra— n-butoxide, 
titanium acetylacetonate, a titanium tetrachloride, etc. Moreover, to a sol, alcoholic amines, such as 
diethanolamine and triethanolamine, and desiccation inhibitors, such as 1,3 -propanediol, may be added. 
[0025] Thus, the mean particle diameter of the titanium dioxide contained in the obtained titania sol is about 
5-1 Onm, and let it be the titanium-dioxide fixed photocatalyst of desired microcrystal size (5-3 Onm) by 
making a base material front face apply, calcinate and carry out crystal growth of this. 
[0026] Spin coating, DIP coating, spray coating, bar coating, etc. can perform spreading of the titania sol to 
a base material. 

[0027] Although a fixed photocatalyst is obtained by calcinating after applying a titania sol to a base 
material, since sintering of metallic oxides, such as a titanium dioxide fixed in the shape of a thin film on the 
base material front face, takes place very promptly and crystal grain becomes large, on the usual baking 
conditions, the fixed photocatalyst of this invention with which the microcrystal size mentioned above 
consists of a titanium dioxide in the range which is 5-3 Onm is not obtained. 

[0028] Then, baking is performed on condition that predetermined [ above ]. That is, after heating to burning 
temperature after applying a titania sol to a base material, and carrying out predetermined time maintenance 
at the temperature, baking processing to cool is performed. Baking is good in a line with the condition (room 
temperature condition) of having applied, or may be performed from the condition of having dried around 
after [ spreading ] 100 degrees C. 

[0029] Let burning temperature be a 250-800-degree C temperature region. When burning temperature is 
lower than 250 degrees C, a titanium dioxide is still amorphous, on the other hand, if it exceeds 800 degrees 
C, crystal grain will grow and it will become large too much, or rutile ** appears, and the fixed 
photocatalyst which has high photocatalyst activity is not obtained. 

[0030] It is desirable to perform heating to burning temperature quickly. When heating is not performed 
quickly, by the time it reaches the aforementioned burning temperature, sintering of a titanium dioxide 
progresses too much, and crystal grain may make it big and rough. A desirable heating rate is above by 30- 
degree-C/. In addition, in order to heat quickly, the heat treating furnace is beforehand heated to 
predetermined temperature, and it is suitable to use the approach of inserting in directly the base material 
which applied the titania sol into it etc. 

[003 1] The holding time (firing time) after reaching burning temperature is made into less than 30 minutes. 
Since width of face is in burning temperature, when it is actually set as the lower temperature in the 
aforementioned temperature requirement as a burning temperature, firing time is lengthened, and when it is 
set as higher temperature, it adjusts shortening etc. suitably. In addition, it is desirable when making burning 
temperature into the range of 400-700 degrees C, and making firing time into less than 10 minutes obtains 
the fixed photocatalyst which has high photocatalyst activity. 
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[0032] Although after baking is cooled, it is desirable to also perform cooling quickly. If a cooling rate is 
small, the fixed photocatalyst which consists of a titanium dioxide of the anatase which sintering may 
progress too much like the case where it is heating, and has desired microcrystal size will not be obtained. 
20-degree-C thing considered as the above by /of a cooling rate is desirable. In addition, approaches, such as 
air cooling and water cooling, can be used as an approach of cooling quickly. 

[0033] The aforementioned invention of (3) is the manufacture approach of the fixed photocatalyst the 
above (1) as well as invention of (2), and after it applies to a base material the titania sol by which both the 
zirconium dioxide, and zirconium both [ either or ] were added so that Zr/Ti (mole ratio) may become less 
than 0.3, it is the approach of performing baking processing at 300-1000 degrees C. 

[0034] The zirconium dioxide added by the titania sol distributes and exists in the interior (inside of crystal 
grain) or the grain boundary of a crystal of a titanium dioxide, and grain growth of ANATASU ** at the 
time of baking of a titanium dioxide is suppressed according to a kind of pin stop effectiveness by it. 
Moreover, addition of a zirconium dioxide is effective also in control of the transition to the rutile with low 
photocatalyst activity which happens at the time of elevated-temperature baking of 800 degrees C or more 
from ANATASU. In addition, since a zirconium salt also becomes oxide easily at the time of baking, it has 
the same operation effectiveness as the case where a zirconium dioxide is added. 

[0035] Therefore, even when separating a little from the burning temperature specified by invention of the 
above (2) by adding these zirconium dioxides and/or a zirconium salt, or firing time, it becomes possible to 
manufacture the fixed photocatalyst which consists of a titanium dioxide with small microcrystal size. That 
is, baking conditions can be eased and the fixed photocatalyst of this invention can be manufactured still 
more easily. 

[0036] A zirconium dioxide can be prepared as a zirconia sol by making water suspend the zirconium 
dioxide (5-10nm) of a super-particle, or hydrolyzing zirconium tetra-alkoxides, such as zirconium tetra— n- 
propoxide, zirconium tetra— i-propoxide, and zirconium tetra— n-butoxide, a zirconium tetrachloride, etc. 
Moreover, zirconium oxychloride, zirconium nitrate, etc. can be used as a zirconium salt. 
[0037] Although an above-mentioned zirconia sol or an above-mentioned zirconium salt may be added to 
the titania sol prepared separately, preparation of the titania sol which added the zirconium dioxide and/or 
zirconium salt which are used for spreading can be performed simple by mixing the zirconium tetra- 
alkoxide or the zirconium salt beforehand to the titanium tetra- alkoxide etc., in case a titania sol is prepared. 
[0038] The amount of the zirconium dioxide added to a titania sol and/or a zirconium salt is made less than 
into 0.3 (however, 0 does not contain) by Zr/Ti (mole ratio), if Zr/Ti (mole ratio) becomes more than 0.3 
(that is, the amount of Zr to Ti 30-mol%) — baking — the multiple oxide 4 of titanium and a zirconium, for 
example, ZrTiO, etc. — in order that generation may have priority and start, photocatalyst activity falls 
remarkably. It is 12-18-mol% preferably [ it is desirable and ] to 1-18-mol % and a pan. 
[0039] Burning temperature is made into 300-1000 degrees C. Since it will become amorphous if burning 
temperature is lower than the minimum of this temperature region, and it will become rutile ** if an upper 
limit is exceeded, as for the high fixed photocatalyst of photocatalyst activity, neither of the cases is 
acquired. 

[0040] Since the zirconium dioxide has controlled effectively grain growth of ANATASU ** at the time of 
baking of a titanium dioxide, heating to burning temperature may be performed on conditions quite milder 
than the heating conditions in the manufacture approach of the above (2). Although there is especially no 
definition in the condition, a desirable heating rate is above by 3-degree-C/. 

[0041] There is especially no definition also about the holding time (firing time) after reaching burning 
temperature. However, since productive efficiency will fall and it will become the factor of a cost rise if 
long duration is covered too much, considering as less than 2 hours is desirable. 
[0042] Although you may carry out on mild conditions about cooling after baking as well as heating 
compared with the approach of (2), desirable conditions are above by 3-degree-C/. 

[0043] According to the above (2) and the approach of (3), the fixed photocatalyst of this invention can be 
comparatively manufactured easily by low cost, without needing a special means. 

[0044] Invention of the above (4) is the approach of using the fixed photocatalyst of invention of (1), and 
disassembling and removing especially harmful matter, and is the approach of irradiating the light of the 
energy more than a band gap at said photocatalyst under the conditions which such fixed photocatalysts and 
harmftil matter contacted. That is, the light of the energy which is sufficient for the electron of the 
considerable number in the filled band in the crystal which constitutes said photocatalyst from under the 
condition that harmful matter can receive the catalysis of a fixed photocatalyst moving to an empty band 
(conduction band) over a forbidden band is irradiated. 
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[0045] "Harmful matter" here is the matter which has an adverse effect on the body, or matter with the 
possibility. Specifically The matter contained in exhaust gas, such as NOx, SOx, chlorofluocarbon, 
ammonia, and a hydrogen sulfide, or atmospheric air, To organic compounds, such as aldehydes, amines, 
mercaptans, alcohols, BTX (benzene, toluene, xylene), and phenols, and a pan Organic halogenated 
compounds, such as trihalomethane and a trichloroethylene, a herbicide, Various agricultural chemicals, 
such as a germicide and an insecticide, protein, and amino acid are begun. The matter with various high 
biochemical oxygen demand (BOD), Things further contained [ microorganisms /, such as bacteria, an 
Actinomyces, a fungus, and algae, ] mainly during wastewater, such as inorganic compounds, such as a 
surfactant, a cyanide compound, and a sulfur compound, and various heavy metal ions, are mentioned. 
[0046] Furthermore, "the quality of an affix" which adheres to the front face of the multifunctional member 
which used a photocatalyst or it directly above "harmful matter" is contained. For example, they are an oil 
besides funguses, such as Escherichia coli, Staphylococcus, Pseudomonas aeruginosa, and mold, the tar of 
tobacco, a fingerprint, raindrops, mud, etc. 

[0047] Moreover, a fixed photocatalyst is placed into the gas of air and others by which the above- 
mentioned harmful matter else [ when the above-mentioned harmful matter has adhered to the fixed 
photocatalyst directly ] is contained, and the liquid of water and others, and "the bottom of the condition 
which a fixed photocatalyst and harmful matter contacted" of the above says the case where it is under the 
condition that harmful matter can receive the catalysis of a photocatalyst. 

[0048] If the light of the energy more than a band gap is irradiated under such conditions at the fixed 
photocatalyst of invention of (1), a photocatalyst operation will be discovered, and harmful matter will be 
disassembled and removed effectively. 

[0049] As a light of the energy more than a band gap, light including ultraviolet rays is desirable, there is 
light from sunlight, a fluorescent lamp, the black light, a mercury-vapor lamp, a xenon LGT, etc., and, 
specifically, these can be used as the light source. The light which includes especially the near ultraviolet 
ray whose wavelength is 300-400nm is desirable. 

[0050] What is necessary is just to define a dose, irradiation time, etc. of light suitably with the amount of 

the harmful matter which it is going to disassemble and remove etc. 

[0051] 

[Example] 

(Example 1) After stirring the mixed liquor which added titanium tetra— n-butoxide 40.5g (0.12 mols) to 
dehydration ethanol 75ml (milliliter) for 30 minutes at a room temperature, it cooled using the ice bath. 
Then, after dropping slowly the mixed liquor of ethanol (75ml), water (2.6ml), and a nitric acid (2ml) and 
stirring it into this mixed liquor for 1 hour, transparent titania sol liquid was obtained for stirring 
continuously [ it took out from the ice bath, returned to the room temperature, and / for 12 hours ]. 
[0052] Furthermore, it applied on the base material made from stainless steel (1mm in SUS304:4cmx4cmx 
thickness) which carried out mirror polishing of this sol liquid as rotational frequency 300rpm and holding- 
time 1 minute using the spin coater. After that, promptly, this base material was cooled in ejection and air, 
after putting whenever [ ftirnace temperature ] into the electric heat furnace beforehand set as 550 degrees C 
and calcinating it for 3 minutes. The fixed photocatalyst which made the titanium dioxide form in a stainless 
steel front face in the shape of a thin film was produced by repeating spreading of this sol liquid, and baking 
actuation 4 times. 

[0053] In addition, as a result of an X diffraction's investigating the titanium dioxide of this photocatalyst, as 
shown in drawing 1 , only the pattern of ANATASU ** was accepted. Moreover, the microcrystal size 
(dlOl) for which it asked from the formula of Scherrer was 15.5nm, and was the almost same value as the 
diameter (about 1 5nm) of crystal grain observed with the transmission electron microscope. Burning 
temperature, firing time, and microcrystal size are shown in a table 1 . 

[0054] The decomposition experiment of an acetic acid was conducted by making this titanium-dioxide 
fixed photocatalyst into a sample. 

[0055] First, a sample and 70ml (the acetic-acid content mol of 462micro) of acetic-acid water solutions of 
concentration 6.6mM (millimol) were put into the reaction eel made from a quartz (100 cc of inner 
capacity), and oxygen was ******(ed) in it for 20 minutes. Subsequently, the optical exposure was 
performed through the UV filter (Toshiba UV- 31) from the ultrahigh pressure mercury lamp of 250W for 4 
hours, carrying out porcelain stirring at 25 degrees C. Then, as a result of ion chromatography's analyzing 
the amount of the acetic acid contained in a water solution, the decrement by disassembly of an acetic acid 
was 80micromol (it displays on this table). 

[0056] (Example 2) It was dropped at 500ml of distilled water which has agitated violently the mixed liquor 
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which added titanium tetra— i-propoxide 80g to 50ml isopropanol, and 5g (a nitric acid means a nitric acid 
60% hereafter 60%) of nitric acids was added after that. Subsequently, it agitated at 80 degrees C for 24 
hours, and condensed under the vacuum, the titania sol liquid which contains a titanium dioxide 15% of the 
weight was obtained, and it considered as the sol liquid for spreading by adding the ethanol of the amount of 
2 double to a pan. 

[0057] After applying this sol liquid like the case of an example 1 on the base material made from stainless 
steel (1mm in SUS304:4cmx4cmx thickness), it dried in air for 30 minutes, it put into the electric heat 
furnace whenever [ furnace temperature / whose ] is 250 degrees C, and after calcinating for 30 minutes, it 
cooled in ejection and air. The titanium-dioxide fixed photocatalyst was produced by repeating spreading of 
this sol liquid, and baking actuation 4 times. 

[0058] In addition, the titanium dioxide of this photocatalyst was an anatase as a result of an X diffraction's 
investigating, and that microcrystal size (dlOl) was about 6.0nm. Burning temperature, firing time, and 
microcrystal size are shown in a table 1 . 

[0059] Also in the example 1, the decomposition experiment of an acetic acid was conducted by the same 
approach by making this titanium-dioxide fixed photocatalyst into a sample. Although the result was shown 
in a table 1, the decrement by disassembly of an acetic acid was 54.5micromol. 

[0060] (Examples 3-10) Except [ all ] having considered as the conditions which show baking conditions 
(burning temperature and firing time) in a table 1 , the titanium-dioxide fixed photocatalyst was obtained by 
the same approach as an example 1 , and, similarly the decomposition experiment of an acetic acid was 
conducted by the same approach in the example 1 . The result was as being shown in a table 1 . 
[0061] (Example 1 of a comparison) The titanium-dioxide fixed photocatalyst was produced by the same 
approach as an example 1 except having made firing time into 60 minutes. Although only the peak of 
ANATASU ** was accepted as the titanium dioxide of this photocatalyst was shown in drawing 1 as a result 
of an X diffraction, the microcrystal size (dlOl) for which it asked from the formula of Scherrer was 32.5nm 
(by observation by the transmission electron microscope, it is 33.0nm), and was that from which it separates 
from the range specified by this invention. 

[0062] Also in the example 1 , the decomposition experiment of an acetic acid was conducted by the same 
approach by making this titanium-dioxide fixed photocatalyst into a sample. As the result was shown in a 
table 1, the decrement by disassembly of an acetic acid was 0.3micromol, and was remarkably low 
compared with the above-mentioned example 1 . 

[0063] (Example 2 of a comparison) The titanium-dioxide fixed photocatalyst was obtained by the same 
approach as an example 1 except having made burning temperature into 850 degrees C. This photocatalyst 
suited the condition that ANATASU ** whose microcrystal size is 35.5nm, and rutile ** which has a 70- 
80nm diameter of crystal grain were intermingled, as a result of the X diffraction. 

[0064] Also in the example 1, the decomposition experiment of an acetic acid was conducted by the same 
approach by making this titanium-dioxide fixed photocatalyst into a sample. Consequently, as shown in a 
table 1 , the amount of decomposition of an acetic acid was 0. 

[0065] (Example 1 1) After stirring the mixed liquor which added 0.561g (1.2x10 to 3 mol) of 2-propanol 
solutions containing (70% of concentration) titanium tetra— n-butoxide 40.5g (0.12 mols) and zirconium 
tetra— n-propoxide to dehydration ethanol 75ml for 30 minutes at a room temperature, it cooled using the ice 
bath. Then, after dropping slowly the mixed liquor of ethanol (75ml), water (2.6ml), and a nitric acid (2ml) 
and stirring it into this mixed liquor for 1 hour, the mixed sol liquid (Zr/Ti=one-mol%) of a titania sol and a 
zirconia sol was obtained for stirring continuously [ it took out from the ice bath, returned to the room 
temperature, and / for 12 hours ]. 

[0066] Furthermore, this sol liquid was applied by the same approach also in the example 1 on the base 
material made from stainless steel (1mm in SUS304:4cmx4cmx thickness), and was calcinated for 60 
minutes at 550 degrees C among air. The fixed photocatalyst which uses stainless steel as a base material 
was produced by repeating spreading of this sol liquid, and baking actuation 4 times. 

[0067] X diffraction drawing of the photocatalyst (titanium dioxide containing a zirconium dioxide) formed 
in this base material front face at drawing 2 is shown. The titanium dioxide was an anatase so that it might 
illustrate. On the other hand, the diffraction pattern based on a zirconium dioxide was not accepted. 
Moreover, the microcrystal size (dlOl) of titanium-dioxide ANATASU ** for which it asked from the 
formula of Scherrer was 20.1nm. This microcrystal size is clearly small compared with the microcrystal size 
(32.5nm) of the sample of the aforementioned example 1 of a comparison prepared on the same baking 
conditions, and it turns out that sintering of a titanium dioxide was controlled by addition of a zirconium 
dioxide, and big and rough-ization of crystal grain was prevented. 
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[0068] Also in the example 1 5 the decomposition experiment of an acetic acid was conducted by the same 
approach by making this fixed photocatalyst into a sample. The result was as being shown in a table 1 . 
[0069] (Example 12) It was dropped at 500ml of distilled water which has agitated violently the mixed 
liquor which added titanium tetra~i-propoxide 80g to 50ml isopropanol, and 5g (60%) of nitric acids was 
added after that. Subsequently, it agitated at 80 degrees C for 24 hours, and condensed under the vacuum, 
and the titania sol liquid which contains a titanium dioxide 1 5% of the weight was obtained. After adding 
2.73g of zirconium oxychlorides (Zr/Ti=three-mol%) and agitating them enough in the sol liquid, the sol 
liquid for spreading was obtained by adding the ethanol of the amount of 2 double to a pan. 
[0070] This sol liquid was applied like the case of an example 1 on the base material made from stainless 
steel (1mm in SUS304:4cmx4cmx thickness), and was calcinated for 60 minutes at 500 degrees C among 
air. The fixed photocatalyst was produced by repeating spreading of this sol liquid, and baking actuation 4 
times. The photocatalyst on this base material consists of ANATASU **, and that microcrystal size (dlOl) 
was 19.5nm. 

[0071] Also in the example 1, the decomposition experiment of an acetic acid was conducted by the same 
approach by making this fixed photocatalyst into a sample. The result was as being shown in a table 1 . 
[0072] (Examples 13-17) The fixed photocatalyst which uses stainless steel as a base material by the same 
approach as an example 1 1 was produced except [ all ] having set the amount of the 2-propanol solution 
containing (70% of concentration) zirconium tetra— n-propoxide to 1.69g, 3.37g, 6.73g, lO.lg, 13.48g, and 
13.48g. As the photocatalyst (titanium dioxide containing a zirconium dioxide) formed in this base material 
front face was shown in drawing 2 as a result of an X diffraction, only the peak of ANATASU ** was 
accepted, and the diffraction peak based on a zirconium dioxide was not accepted. 

[0073] Also in the example 1, the decomposition experiment of an acetic acid was conducted by the same 
approach by making these fixed photocatalysts into a sample. A result is as being shown in a table 1, and it 
far exceeded the amount of decomposition of an acetic acid compared with the example 3 (fixed 
photocatalyst with which a zirconium dioxide exceeds the amount specified by this invention) of a 
comparison shown below. 

[0074] (Example 3 of a comparison) The fixed photocatalyst which uses stainless steel as a base material by 
the same approach as an example 1 1 was produced except [ all ] having set the amount of the 2-propanol 
solution containing (70% of concentration) zirconium tetra— n-propoxide to 16.84g. As the photocatalyst 
(titanium dioxide containing a zirconium dioxide) formed in this base material front face was shown in 
drawing 2 as a result of an X diffraction, the diffraction pattern based on ANATASU ** was not accepted at 
all. 

[0075] Also in the example 1, the decomposition experiment of an acetic acid was conducted by the same 
approach by making this fixed photocatalyst into a sample. A result is as being shown in a table 1 , and most 
acetic acids were not disassembled. Although this was not observed by the X diffraction, the multiple oxides 
(ZrTi04 etc.) of titanium and a zirconium mainly generate it, and it is because photocatalyst activity 
decreased remarkably. 

[0076] (Example 1 8) The fixed photocatalyst which uses stainless steel as a base material by the same 
approach as an example 1 1 was produced using the sol liquid (Ti/Zr=18-mol%) prepared in the example 16 
except [ all ] having set burning temperature into 900 degrees C, and having set firing time as for 3 minutes. 
The photocatalyst formed in this base material front face consists of microcrystal size 25.5nm ANATASU 
**, and rutile ** was not contained. 

[0077] Also in the example 1, the decomposition experiment of an acetic acid was conducted by the same 
approach by making this fixed photocatalyst into a sample. The result was as being shown in a table 1 . 
[0078] 
[A table 1] 
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[0079] (Example 1 9) In order to check the deodorization effectiveness of a fixed photocatalyst, the 
acetaldehyde was assumed to be an offensive odor component and the decomposition experiment was 
conducted. 

[0080] The fixed photocatalyst produced in the example 16 in the reaction eel made from a quartz (100 cc of 
content volume) was put in, and it connected with the closeout circulation line (350ml of sum total content 
volume). The optical exposure was performed through the dimming filter and the UV filter (Toshiba UV- 
31) from 250W ultrahigh pressure mercury lamp, introducing in a system the acetaldehyde (5000 ppm) 
diluted with air, and circulating it (ultraviolet-rays on-the-strength 1 5 mW/cm2). In addition, the decrement 
by decomposition of an acetaldehyde was measured using the gas chromatograph connected to the line. 
[008 1 ] Consequently, as shown in drawing 3 , the acetaldehyde decreased with time and was set to 
undetectable level (10 ppm or less) after 120 minutes. 

[0082] (Example 4 of a comparison) Also in the example 1 9, the decomposition experiment of an 
acetaldehyde was conducted by the same approach using the fixed photocatalyst produced in the example 1 
of a comparison. 

[0083] The residual concentration of the acetaldehyde of 120 minutes after was about 3500 ppm, and there 
were few amounts of decomposition of an acetaldehyde far compared with an example 1 9 so that it might be 
shown for showing a result in drawing 3 . 

[0084] (Example 20) In order to check the antibacterial effectiveness of a fixed photocatalyst, the 
bactericidal effect over Escherichia coli (Escherichiacoli W31 10 share) was investigated. 
[0085] It is the Escherichia coli after sterilizing the front face by ethanol 70% beforehand, using as a sample 
the fixed photocatalyst produced in the example 1 2.5x105 It divided at a time into 0.025ml eight drops 
0.2ml (the number of Escherichia coli: 5x104 individual) of physiological salines included an individual/ml, 
and they were dropped at the front face. Subsequently, the optical exposure was performed for 1 5 minutes 
through the dimming filter and the UV filter (Toshiba UV- 35) from the upper part under conditions of 95% 
of relative humidity using 250W ultrahigh pressure mercury lamp (ultraviolet-rays on-the-strength 1 
mW/cm2). 
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[0086] Then, after having flushed the fungus liquid on a sample by 9.8ml of physiological salines, carrying 
out dilution **** of it at the standard agar medium and cultivating at 35 degrees C for 48 hours, the number 
of micro organisms was measured by carrying out counting of the grown colony. What trickled the 
physiological saline which antibacterial assessment is the same conditions and contains Escherichia coli into 
the base material (SUS304) front face which does not form the titanium dioxide (coating), and carried out 
the optical exposure for 1 5 minutes, About what trickled into the front face of the fixed photocatalyst 
produced in the example 1 , and was held to the dark place for 1 5 minutes, it carried out on the basis of the 
number of micro organisms (it is 4.8x105 individual and 4.7x105, respectively individual) measured like the 
above. 

[0087] Consequently, the number of survival Escherichia coli is 1.6x103 by carrying out an optical 
exposure. It became an individual and antibacterial [ outstanding ] was accepted. 

[0088] (Example 21) The fixed photocatalyst which made the titanium dioxide form in a quartz plate front 
face in the shape of a thin film by the same approach as an example 1 was produced except [ all ] having 
used the quartz plate (1mm in 4cmx4cmx thickness) as a base material, the result of having investigated the 
crystal structure of this photocatalyst according to the X diffraction ~ a titanium dioxide — ANATASU ** — 
it changes and that microcrystal size was [ from ] 14.5nm. 

[0089] The decomposition experiment of tetrachloroethylene was conducted using this titanium-dioxide 
fixed photocatalyst as a sample. In addition, tetrachloroethylene is matter which is used as solvents, such as 
a detergent, a fat, and resin, and is regarded as questionable as one of the contamination factors of an 
underground water. 

[0090] First, after having put 40ml of water solutions of tetrachloroethylene with a concentration of 30 ppm 
into the reaction eel made from a quartz (100 cc of content volume), dipping the sample into it and carrying 
out bubbling of the oxygen for 20 minutes, the optical exposure was performed through the UV filter 
(Toshiba UV- 29) from 250W ultrahigh pressure mercury lamp for 4 hours. Then, the quantum of the 
amount of the tetrachloroethylene contained in a water solution was carried out using the gas 
chromato graph. Consequently, the concentration of tetrachloroethylene was decreasing to 3.2 ppm. 
[0091] (Example 22) The fixed photocatalyst which made the titanium dioxide form in a paint steel plate 
front face in the shape of a thin film by the same approach as way ******** 2 was produced except having 
made firing time into 2 minutes, using the paint steel plate (1mm in 5cmx5cmx thickness) of a resin system 
as a base material. As a result of an X diffraction's investigating the crystal structure of this photocatalyst, a 
titanium dioxide consists of ANATASU ** and that microcrystal size was 5.8nm. 

[0092] The clearance trial of the tar of the tobacco made to adhere to a sample front face in the following 
ways was performed using this photocatalyst as a sample. 

[0093] After making the tar of tobacco 1 duty adhere to a sample front face compulsorily, reduction in tar 
was evaluated by measuring b value change which serves as a yellow rule of thumb from 250W ultrahigh 
pressure mercury lamp using a color difference meter while performing an optical exposure (ultraviolet-rays 
on-the-strength 5 mW/cm2) through a dimming filter and a UV filter (Toshiba UV- 35). 
[0094] Consequently, b value was set to about 0 by the optical exposure of 16.5 to 2 before an optical 
exposure hours, and since the color (white) of the paint used also for appearance as a base material revived, 
it was checked that tar is removed effectively. When the same trial was performed using the paint steel plate 
which omits the above processings on the other hand, b value was not set to 8.2 by the optical exposure of 
13.4 to 2 before an optical exposure hours, but tar remained considerably on the sample front face. 
[0095] 

[Effect of the Invention] The fixed photocatalyst of this invention has high labile, and the effectiveness 
which was excellent to decomposition of the harmful matter under atmospheric air or wastewater, the 
quality of a dirt affix, etc. and clearance is shown. Therefore, if a metal, glass, a ceramic, etc. are used as a 
base material, members to which the operation effectiveness, such as antibacterial, deodorization, ****, 
antifungal, and disassembly of an environmental pollutant, was given, such as inner package material and 
building materials, can be offered easily. Especially, according to the decomposition / clearance approach of 
the harmful matter of this invention, the harmful matter also including the various quality of an affix which 
has an adverse effect on the body or has the possibility can be disassembled and removed effectively. 
[0096] According to the manufacture approach of this invention, this photocatalyst may not need a special 
facility and actuation using a comparatively cheap raw material, and its firing time may be short, and it can 
be manufactured by low cost compared with the conventional fixed photocatalyst. 
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